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SIXTH QUARTERLY PROGRESS REPOFT 

on 

THE TRANSFORMATION OF AUSTENITE UNDER EXTER-'iALLY APPLIED TENSILE STRESS 

This report constitutes a suanary of work done on the isothermal 

transformation of eustenito to low temperature oainite  (at A50°?)  In 

AISI 1085 steel. 

Studies vere made under no stress and an average of 60,000 psl 

only, because a detailed study of the effect of various different 

magnitudes of stresses on transformation had already been aade on low 

temperature bainite of this steel and had been previously reported.'^-'   **/ 

The sain purpose of this study Is to investigate the change in the 

microstructure of bainite a3 revealed by electron piiotoaicrographs and 

electron diffraction patterns.    These results will be reported In the 

next quarterly report. 

Experimental procedure for these experiments are similar to those 

reported previously.(1)   (2) 

Experimental Results! 

The amount of bainite formed due to isothermal transformation is 

plotted rs. log-time under no stress and an av«rag3 stress of 60,000 

psi and is shown In Fig. 1. 

(1) Third    Quarterly Progress Report, February 17, 1953. 

(2) Fourth Quarterly Progress Report, April JO, 1953. 



In Fig. 2 I;; plotted the Ioge (l~x) vs. time (t) for no stress and 

a 60,000 psi stross. where x is the fractional amount of bainlte formed 

in time _t. 

In Table I is given the stress applied, isothermal holding times 

and other relevant informations regarding the transformation of AISI 1085 

steel at 450°F. 

Using the data of previous experiments, the effect of an average 

stress of 60,000 psi in shifting the no-stress T-T-T curve of AISI 1085 

steel in the low.-jr beinite transformation range is constructed and is 

shown in Fig. 3. 

Discussion of Results:. 

It is quite evident from Fig. 1 that.under a stress of about 60,000 

psi both the beginning and ending times of transformation are shortened 

and these results are given in Table II. 

It can be observed from Fig. 2 that the rate of decomposition of 

residual austenite V»—— * —( increases up to a certain value and then 
( 1-x  dt) 

becomes fairly constant. The constant rate of decomposition of residual 

austenite is fouid to be virtually unaffected by an applied stress of 

60,000 psi. Though the constant rate of decomposition of residual 

austenite is not affected by a stress of 60,000 psi, the constant rate 

ie attained at a much earlier stage of transformation in the case of 

transformation under stress in comparison to transformation under no 

stress. In the oases of transformations under no stress, and a stress 

of 60,000 psi the constant retes are attained when 48'p and 28^, respec- 

tively, of austenite have decomposed. 
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The beginn.n,*  (l%)   ani sndin^  (99o)  curves ox" isothermal 

trnnr.fonaa tion r'.n the lower op.inite  range as affected by a stress 

of about 60,000 psi are nuperiaposed on those under no stress and 

are shown In Fi^;.  3.    The figure  indicates the large effect of stress 

in shifting the lower bainite region of the T-T-T ciirves to the left, 

i.e.,  for shorter isothermal transformation times.    AI30 it indicates 

the possibility of obtaining 99$ transformation product under a stress 

of about 60,000 psi  In the upper bainite range of 75O*-850°? in a period 

of time sufficient  to produce only 1% transfomation product under no stress. 

Metallogrephic examination of the microstructursr. of the spool-nans 

sbovB that the rtructures formed at  this low temperature Dainite range 

«.re very fine ar.d acicular.    The effoct of stress i3  repealed in the 

structure as a cefinite preferred orientation effect in the bainite needles .> 

This is 3hovc in Fig.  4. 

In Fig.   5 is  shown a coajArativ; study of microstructures of AISI 

1085 steel transformed isotheru&lly  to  partially bsini-;lc structures at 

4,50°F,   535°F anc  T-03F,  both under n'.-> stress and a 3tre?3 ox  60,000 psl 

stro39.    This series of micro3tructuror> indicate the  Increase  in the 

aciTuleri'::' end fineness of the structure with lowering of b.ninite forat-.ticn 

teaparaturo.    Also t:iese photondcrograjhs clearly show tiie preferred 

orientation in the bainite structure as induced by applied Ptrees. 

Future Vorki 

Kjrtensive vork is now veil ux»dor viy on all the three ateils 

investigated so far, i.e., A3 SI 1085, 4.340 and 1045, as regards to a 

micrestructure investigation under the electron microscope. In the next 



-4- i 
I 

report the results of this tnvestlgatlon will be reported. 

^4k 
.^7 

-&-t?1^L/ 

George L. Kohl 

Project Director 
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FIG. 2      RELATIONSHIP    SHOWING    THE    VARIATION    IN   THE   RATE   OF 

DECOMPOSITION   OF   RESIDUAL   AUSTENITE   WITH    APPLIED    STRESS 

IN    AISI   1085   STEEL,    ISOTHERMALLY   TRANSFORMED   AT    450* F 
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